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Survey; Internship and residency; Standards; Specialty boards; United States; Program developmentEleven years have lapsed since an editorial was published
that compared the content and processes of the Royal
College of Physicians and Surgeons of Canada (RCPSC)
Diagnostic Radiology Board examination with the American
Board of Radiology (ABR) examination [1]. Since then,
several changes have been made to the RCPSC examination,
including separating the written from the oral examination
and relocating the venue of the Canadian oral examination to
a less-expensive location. Although changes were made to
the Canadian examination process in the interim, the authors
observe persistent deficiencies in the Canadian examination
process relative to the American process, which may limit
the effectiveness of the RCPSC examination as a tool to
adequately assess candidate abilities.
The purpose of this study was to determine the examinees
attitudes regarding the administration and comprehensive-
ness of the ABR and RCPSC radiology examinations. The
surveyors hope to generate discussion regarding the effec-
tiveness of the Canadian examination system, which may
lead to further improvements in the process and content of
the examination.* Address for correspondence: Deljit Dhanoa, BASc, MD, MBA,
CCFP(EM), FRCPC, DABR, Department of Vascular Interventional
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doi:10.1016/j.carj.2011.07.001Material and MethodsTarget PopulationA population-based survey of Canadian diagnostic radi-
ology residents at 12 English-speaking universities who
wrote both the English RCPSC and ABR examinations was
performed between June 10 and July 4, 2010 (Table 1). The
inclusion criterion was all final year Canadian diagnostic
radiology residents who completed both the English version
of the RCPSC radiology certification examination and the
ABR certification examination in 2010. The exclusion
criteria were Canadian diagnostic radiology residents who
completed the French version of the RCPSC radiology
certification examination or residents who, at the time of the
examination administrations, were residents within a French
Canadian university’s diagnostic radiology program. The
reason for this is that, at the time of the survey, it was unclear
whether the French version of the Canadian examination
consisted of identical content to the English version; there-
fore, the French residency programs were not included in the
survey.Study DesignA 10-item cross-sectional survey was administered elec-
tronically (via an online survey service [surveymonkey.com]).ll rights reserved.
Table 1
Diagnostic Radiology Class of 2010 Canadian Examination candidates
University
No. (%) residents
who wrote both
examinations
Total no. (%)
board eligible
residentsa
Memorial University of Newfoundland 2 (5) 3 (5)
Dalhousie University 2 (5) 3 (5)
University of Ottawa 6 (15) 8 (13.3)
Queen’s University 1 (2.5) 3 (5)
University of Toronto 8 (20) 9 (15)
McMaster University 1 (1.3) 5 (8.3)
University of Western Ontario 2 (5) 2 (3.3)
University of Manitoba 5 (12.5) 5 (8.3)
University of Saskatchewan 3 (7.5) 3 (5)
University of Alberta 3 (7.5) 6 (10)
University of Calgary 2 (5) 5 (8.3)
University of British Columbia 5 (12.5) 8 (13.3)
Total 40 (100) 60 (100)
a Defined as the total number of Royal College of Physicians and Surgeons
of Canada examination-eligible residents.
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university residency program administration electronically or
by direct electronic e-mail. The survey contained 9 multiple-
choice questions and an optional, open-ended question that
allowed for additional respondent comments (Appendix 1).
Three of the 9 questions pertained to the timing and
processes of the RCPSC certification examination, whereas 6
of the 9 questions addressed content-related topics. The
survey retained the respondents’ anonymity and did not
collect demographic data. Eligible examination candidates
were contacted via e-mail by the surveyors 15 days after the
ABR oral examination completion date (which was
completed 1 week after the RCPSC examination). Follow-up
e-mails were sent to nonresponders at 20 and 22 days after
ABR examinations. The Internet protocol addresses were
logged and scanned for duplicate responses; none were
found. In 2010, 40 Canadian final-year diagnostic radiology
residents completed both the English version of the RCPSC
diagnostic radiology and ABR examinations (Table 1). Of
the 40 residents who were contacted, 25 participated in the
study (response rate, 63%).Table 2
Results of resident perception of comprehensive testing of the 11 imaging
subspecialtiesPrimary and Secondary Outcomes and Statistical
AnalysisRadiology subspecialty RCPSC, n (%) ABR, n (%) Similar, n (%)
VIR 1 (4) 23 (92) 1 (4)
Pediatric 2 (8) 20 (80) 3 (12)
Breast 1 (4) 17 (68) 7 (28)
Cardiac 1 (4) 12 (48) 12 (48)
Nuclear medicine 1 (4) 23 (92) 1 (4)
GI 7 (28) 9 (36) 9 (36)
Chest 7 (28) 7 (28) 11 (44)
MSK 6 (24) 8 (32) 11 (44)
Neuroradiology 6 (24) 8 (32) 11 (44)
GU 3 (12) 14 (56) 8 (32)
OB/US 6 (24) 13 (52) 6 (24)
ABR ¼ American Board of Radiology; GI ¼ gastrointestinal; GU ¼ geni-
tourinary; MSK ¼ musculoskeletal; n ¼ number of residents; OB/US ¼
obstetrical and obstetrical ultrasound; RCPSC ¼ Royal College of Physi-
cians and Surgeons of Canada; VIR ¼ vascular and interventional.The primary outcome of the study was to determine
respondents’ impressions of the content of the RCPSC
examination relative to that of the ABR examination. A
secondary outcome of the study was to evaluate respondents’
opinions on the process and timing of each examination.
Surveyors were blinded to respondents’ identities. All
statistical analyses were performed with SPSS for Windows
version 17.0 (SPSS Inc, Chicago, IL) by using 2-sided
statistical inferences and a significance level of P  .05.
Results
Twenty-five of all possible respondents participated
(63%). Regarding the timing of the RCPSC examination, 20of 25 respondents (80%) (P ¼ .004) indicated that they
would have preferred to complete the RCPSC written
component earlier in the resident’s final year of residency.
Nineteen of 25 respondents (76%) (P ¼ .015) specified that
the examination candidate should be required to retake only
the section that he or she failed, as opposed to being required
to retake all 3 components of the examination, the latter
being the current Canadian standard. However, only 14 of 25
respondents (56%) (P ¼ .7) indicated that the RCPSC should
provide a confidential breakdown of each candidate’s score
for each section of the examination as opposed to a ‘‘pass/
fail’’ result, which is not statistically significant.
The content-related items of the survey aimed to capture
the respondents’ perceptions of the relative difficulty of the
examinations and sampling of the candidate’s knowledge
base. Thirteen respondents (52%) thought that the ABR
examination more thoroughly sampled their knowledge base
compared with 3 (12%) who thought that the RCPSC did this
more thoroughly (P ¼ .01). Regarding the comprehensive-
ness of each examination with respect to each imaging
subspecialty included in the examination, responses varied
significantly (Tables 2 and 3). There was no proportion of
respondents who indicated that the RCPSC examination
more comprehensively examined any of the 11 subspecialties
compared with the ABR examination. For 5 subspecialties
(vascular interventional radiology, pediatric imaging, breast
imaging, nuclear medicine, and genitourinary imaging),
there was a significantly higher proportion of respondents
who perceived the ABR examination as the more compre-
hensive examination. Whereas, for cardiac imaging, chest
imaging, musculoskeletal imaging, gastrointestinal imaging,
neuroradiology, and obstetrical and ultrasound equivalency
of both examinations was the most common response, with
no significant difference in proportion of respondents who
favored one examination over the other.
With respect to CanMEDS content, relative difficulty and
effectiveness of the RCPSC examination, 8 respondents
(32%) indicated that CanMEDS content should be included
in the examination, whereas 68% of respondents noted that
Table 3
Comparing plurality of responses in resident perception of comprehensive
testing of the 11 imaging subspecialties
Group 1: Similar comprehensiveness of testing of the Canadian examination
to the American examination
Cardiac GI Chest MSK Neuroradiology
P value .267 .804 1.000 1.000 .791
Group 2: American examination more comprehensively examined these
subspecialties
VIR Pediatric Breast Nuclear medicine GU OB/US
P value .000 .000 .000 .000 .013 .167
GI ¼ gastrointestinal radiology; GU ¼ genitourinary radiology; MSK ¼
musculoskeletal radiology; OB/US ¼ obstetrical and obstetrical ultrasound
radiology; VIR ¼ vascular and interventional radiology.
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Regarding the perceived difficulty of the examinations, the
majority of respondents (14 [56%]) indicated that the
RCPSC examination was more difficult, whereas 2 (8%)
noted that the ABR examination was more difficult
(P ¼ .003).
Discussion
There are 3 components to the RCPSC examination,
which is taken in the spring of each calendar year. The first is
a 3-hour written component that consists of 180 multiple-
choice questions on basic science and clinical medicine
related to diagnostic radiology. Approximately 10 days after
the written component are the second and third components
taken in Ottawa, which consist of an Objective Structured
Clinical Examination (OSCE) and an oral component. The
OSCE is a ‘‘bell-ringer’’ format, which lasts 2.75 hours, and
the oral component follows an image- and scenario-based
format that lasts for 3 hours. Recently, the RCPSC has
made progressive strides to incorporate CanMEDS principles
into all components of the examination. CanMEDS is
a framework for medical education and physician compe-
tencies, and has been implemented into Canadian specialty
residency curriculums and examinations.
The format of the ABR examination also is composed of
3 components, but the format and content are different. The
first component is a 4-hour multiple-choice written exami-
nation of the fundamentals of imaging physics; this can be
taken in the fall by third-, fourth-, or final-year radiology
residents. The second component is a 4-hour multiple choice
written examination that addresses basic science and clinical-
based questions that pertain to diagnostic radiology, and is
taken in the fall by fifth-year radiology residents. The final
component is the 4.5-hour oral examination that is entirely
image based and conducted in Louisville, Kentucky. The
ABR does not incorporate a framework similar to CanMEDS
in their licensing examination.
Positive changes have been made to the structure of the
RCPSC diagnostic radiology examination over the years,
but the authors believe that there remains perceivedshortcomings in the RCPSC examination process. Previ-
ously, the written component was completed on the same
weekend as the OSCE and oral components in the spring.
The written component has since been moved to 2 weeks
earlier than the OSCE and oral components, which allows
residents time to prepare for the OSCE and oral components
of the RCPSC examination and which demonstrates the
Royal College of Canada’s willingness to modify their
examination process for the benefit of the candidates.
Despite this change, this survey confirms the perception that
a significant number of Canadian residents would prefer to
shift the RCPSC examination written component to even
earlier in the final year, akin to the ABR examination time-
line. A possible explanation for this opinion may be the
additional 8- or 9-month interval for the candidate to prepare
for the image-based OSCE and oral components of the
RCPSC examination in the spring rather than the current
10 days.
A second advantage to shifting the written component of
the examination to the fall of the final year of residency is the
implementation of a graduated examination process similar
to the American examination system, which has been cited as
offering a number of advantages [2]. Given this potential
change, only candidates successful in the first stage of the
examination would be eligible to participate in the second
and third components. Currently, the RCPSC examination
process follows a ‘‘one strike, you are out policy’’; that is,
candidates who are unsuccessful in any portion of the
examination must undertake the entire examination process
in the following academic year. This not only places undue
psychological stress on the candidate but also jeopardizes
employment and fellowship opportunities with potential
income loss for the unsuccessful candidate. This system
penalizes those who may have performed poorly on only one
component of the examination. Clearly, those candidates
who have made systematic or egregious errors should rewrite
the entire examination. However, it can be considered unfair
for the candidate who is unsuccessful in 1 component to
rewrite the entire examination the following year. In contrast,
the American process follows a graduated system in which
the candidate must pass the written components before he or
she can attempt the oral component. Furthermore, the
American oral examination rewrite occurs 5 months after the
failure notification, which prevents the unsuccessful candi-
date a year of uncertainty with respect to job prospects and
lost income. By using a graduated system for the RCPSC
examination, candidates who perform poorly on the written
examination in the fall will have enough time to undertake
a second attempt of the written component during the 8 to 9
months before the OSCE and oral components if imple-
mented. In addition, with regard to the OSCE and oral
components, it is recommended that candidates who fail only
one of these components will only rewrite the unsuccessful
component 4 to 5 months into the new academic year instead
of rewriting the entire examination 12 months later.
The RCPSC examination process fosters a ‘‘black box’’
feedback system of results unlike the more-transparent
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the RCPSC examination, the candidate is provided with
a letter by the RCPSC that declares either a pass or fail
result. The process by which a candidate is deemed to have
passed the examination is not open to the candidate or even
most of the examiners. There is no detailed formal assess-
ment of the candidate’s performance on the different
components of the examination provided to the candidate. In
contrast, the candidate who takes the ABR examination
receives the results as a pass or fail, in addition to a break-
down of each of the 3 components of the examination by
subspecialty quartile ranking. This provides valuable feed-
back to each candidate and allows him or her to identify their
strengths and weaknesses, and potentially rectify the latter.
Although the results of the survey demonstrate a divided
opinion on this issue, it is possible that, by providing detail to
the candidate of the RCPSC examination, candidates may be
better served in their future careers as radiologists.
The purpose of the board certification process is to
discriminate between safe and competent candidates and
those who are either unsafe or incompetent. To determine if
the candidate is safe and competent, the knowledge base of
all candidates must be adequately sampled. Khalili [1] raised
relative undersampling as a weakness of the RCPSC exam-
ination. Given the number of areas in which the RCPSC was
reported by a majority of 2010 candidates to be less
comprehensive than the ABR, undersampling of candidates
remains a concern.
Although this study is timely and unique, there remain
a number of limitations that must be considered when
interpreting our study findings. The first surrounds the
perceived contradiction in which 56% of respondents stated
that the RCPSC examination was more difficult than the
ABR examination, despite reporting the ABR as more
comprehensive. This may be explained by the fact that, in
2010, Canadian residents completed the RCPSC examination
and received their results before they undertook the ABR
oral examination. The successful RCPSC examination
candidates would have undertaken the oral component of
ABR examination already having the knowledge that they
had passed the RCPSC examination. Given the fewer number
of cases to review in the RCSPC examination, the prolonged
discussions around each case also may be the reason for this
perception. The second study limitation is the 63% response
rate of the survey, which limited the sample size. We had no
opportunity to assess differences between responders and
nonresponders; thus, could not estimate response differences
secondary to selection bias. Therefore, the results of this
study should be considered in light of this potential selection
bias when assessing whether the study findings are general-
izable. An additional study limitation is the use of anunvalidated survey instrument. Ideally, an instrument should
be used that demonstrates adequate construct validity;
however, at the time of this study, no such instrument existed
[3]. Regarding future studies, the survey instrument can be
validated with another known study group with a similar
study design, for example, residents within another medical
discipline. Although it is necessary to conduct validation
studies for every new survey instrument developed, given
that this survey instrument attempts to measure a new
construct, it is reasonable to use a new and unvalidated
survey instrument [3].
Conclusion
This population-based, cross-sectional survey has identi-
fied perceived weaknesses in the RCSPC examination
process relative to the ABR examinations, which can easily
be corrected. Proposed changes to the structure of the
examination include the following: (1) shifting the written
component of the examination to earlier in the final year to
allow a 2-staged examination in which candidates successful
in the written stage progress to the oral and/or OSCE stage,
(2) consideration of detailed performance feedback to
candidates, and (3) maximization of the number of cases
shown in the time allotted for each component of the RCPSC
examination to minimize undersampling of the candidate’s
knowledge base. The implementation of these recommen-
dations may increase the breadth of the RCPSC examination
across all subspecialties of radiology to optimally sample the
candidate’s knowledge base and, in the process, minimize the
potential to fail a safe and competent radiologist or pass an
unsafe and noncompetent radiologist. These study results
will, it is hoped, generate discussion regarding the effec-
tiveness of the RCPSC diagnostic radiology examination
system, and precipitate improvements in the process.
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1. Would you prefer to have the Canadian written exami-
nation earlier in the postgraduate year (PGY) 5 year
similar to the American clinical written examination?
, I prefer the Canadian multiple-choice written exami-
nation earlier in the PGY-5 year.
, I prefer the Canadian multiple choice written examina-
tion in the spring of the PGY-5 year (ie, do not change).
2. Overall, which examination is more difficult?
, The Canadian examination (Royal College of Canada)
, The American examination (American Board of
Radiology)
, Both examinations were of similar difficulty
3. Which examination more thoroughly sampled your
overall knowledge base of diagnostic radiology?
, The Canadian examination (Royal College of Canada)
, The American examination (American Board of
Radiology)
, Both examinations sampled my knowledge equally
4. Please select one of the below choices regarding the
number of cases shown on the oral component of the
Canadian examination.
, There were too many cases shown.
, There were too few cases shown.
, Just the right number of cases were shown.
5. Which examination (Canadian or American) tested each
respective field listed below more comprehensively?6. Should CanMEDS material be included in the Canadian
examination or should the examination be exclusively
clinical science/image based?
, CanMEDS content should be included in examination
content.
, The Canadian examination should be exclusively
image based without CanMEDs content.
7. Do you think that the Canadian examination scoring
system should provide a more detailed but confidential
breakdown for each station rather than a general ‘‘pass/
fail’’ result?
, The Canadian examination should provide a confiden-
tial breakdown of the candidate’s score for each
station.
, Keep the Canadian examination scoring system as it
currently is (ie, only a ‘‘pass/fail’’ result).
8. Do you think that the entire Canadian examination
should be rewritten if a candidate fails a single section or
should only the portion of the examination that the
candidate fails be rewritten? (ie, if a candidate fails the
oral but passes the written and the Objective Structured
Clinical Examination should the candidate rewrite the
entire examination next year or only rewrite the portion
he or she failed?)
, The unsuccessful candidate should rewrite the entire
examination.
, The unsuccessful candidate should only rewrite the
component he or she failed.
9. Which examination process do you feel is more likely to
credential an unsafe radiologist?
, The Canadian examination (Royal College of Canada)
, The American examination (American Board of
Radiology)
, Both examination processes safely credential candi-
dates equally
, Both examination processes are equally likely to
credential unsafe candidates
10. Please add any thoughts, ideas, or comments.
___________________________________________
___________________________________________
___________________________________________
___________________________________________
___________________________________________
___________________________________________
